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The title compound (systematic name: A^-[l-(3-chlorophenyl)- 
l-oxopropan-2-yl]-?ert-butanaminium bromide propanol 
hemisolvate), Ci3H 19 ClNO + -Br~-0.5C 3 H 8 O, crystallizes with 
two independent bupropion hydrobromide ion pairs and a 
solvent 1-propanol molecule in the asymmetric unit. In both 
molecules, the expected proton transfer from HBr to the 
amino group of the bupropion molecule is observed, and intra- 
and intermolecular N— H- ■ Br hydrogen-bond interactions 
are formed. These interactions link the molecules into 
hydrogen-bond dimers. The side chains of the two cations 
have slightly different orientations. The 1-propanol solvent 
molecule is linked to a bromide ion by an O— H- • -Br 
hydrogen bond. 

Related literature 

For applications of bupropion in the medicine field, see: Fryer 
et al. (1999); Stewart et al. (2001); Fang et al. (2000). For the 
related structures of an ethanol hemi-solvate bupropion 
derivative and bupropion hydrochloride, see: Froimowitz et al. 
(1998); Maccaroni et al. (2009). 




Br 

0.5CH 3 CH 2 CH 2 OH 



Triclinic, PI 
a = 7.8614 (4) A 
b = 9.4100 (6) A 
c = 11.8477 (7) A 
a = 85.783 (2)° 
fj = 78.159 (2)° 
y = 89.450 (2)° 

Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
r mi „ = 0.361, r m „ = 0.647 

Refinement 

R[F 2 > 2o(F 2 )] = 0.043 

wR(F 2 ) = 0.138 

S = 1.00 

6355 reflections 

354 parameters 

77 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 855.46 (9) A J 
Z = 2 

Mo Ka radiation 
[t, = 2.56 mm -1 
T = 296 K 

0.46 x 0.28 x 0.14 mm 



8456 measured reflections 
6355 independent reflections 
4179 reflections with / > 2a(I) 
R iM = 0.031 



H-atom parameters constrained 
Ap„ax = 0.74 e A~ 3 
Ap mi „ = -0.97 e A~ 3 
Absolute structure: Flack (1983), 

2490 Friedel pairs 
Flack parameter: 0.34 (3) 



D-H- - A 


D-H 


H-A 


D-A 


D-H- - A 


NL4-Hl/ll-BrL4 


0.90 


2.46 


3.353 (9) 


174 


NL4-Hl/12---BrlB i 


0.90 


2.60 


3.410 (9) 


150 


NIB-Hlfll- ■ BrlB" 


0.90 


2.46 


3.362 (9) 


175 


N1B-H1B2- ■ BrlA™ 


0.90 


2.58 


3.383 (9) 


149 


021-H21-Brl/4 


0.82 


2.73 


3.487 (10) 


153 


Symmetry codes: (i) x — 


1, v, z; (ii) x, y - 


-l,z; (iii)xH 


- l,y+ 1, z. 





Experimental 

Crystal data 

C n H,,,ClNO + -Br"-0.5C,H 8 O 



M r = 350.70 



Data collection: PROCESS-AUTO (Rigaku, 2006); cell refine- 
ment: PROCESS-AUTO; data reduction: CrystalStructure (Rigaku, 

2007) ; program(s) used to solve structure: SHEEXS97 (Sheldrick, 

2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 
2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); 
software used to prepare material for publication: WinGX (Farrugia, 
1999). 

The project was supported by the Zhejiang Provincial 
Natural Science Foundation of China (J200801). 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BX2372). 
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Comment 

The title compound, bupropion hydrobromide, l-(3-chlorophenyl)-2-[(l,l- dimethylethyl)amino]-l-propanone hydro- 
bromide, belongs to the class of antidepressants known as aminoketones and it is known also with the drug name Aplenzin. 
It is a second generation antidepressant approved in US and in some European countries, its mechanism of action, both as an 
antidepressant and as an aids to smoking cessation, is thought to involve nicotinic acetylcholine receptors that are linked to 
dopamine and norepinephrine release (Fryer et al. 1999 & Stewart et ah, 2001). Pure bupropion enantiomers were success- 
fully synthesized but they give rise to a rapid racemization (Fang et ah, 2000). In literature, crystal structure of an ethanol 
hemi-solvate bupropion derivative and bupropion hydrochloride, obtained from single-crystal X-ray analysis and powder 
diffraction, were reported (Froimowitz et ah, 1998 & Maccaroni et al., 2009). Here, we reported crystal structure of bupro- 
pion hydrobromide propanol solvate. The asymmetric unit consists of two bupropion cations, two bromide anions and one 
1 -propanol molecule (Fig. 1). Expected proton transfer from HBr to amino group of bupropion is observed, intramolecular 
and intermolecular hydrogen bond interactions are formed (Table 1). These interactions result in hydrogen-bond dimers in 

the two polymorphic forms, in which two Br" ions bridge the NH2 — NH2 contact (above 4.2 A), similar to that of BUP hy- 
drochloride (Maccaroni et ah, 2009). Solvent molecule 1-propanol is linked to bupropion hydrobromide by intramolecular 
hydrogen bond 021 — H21-BrlA. The side chains of the two molecules have slightly different orientations, as seen by the 
torsion angles of C6— C5— C7— C8, C5— C7— C8— Nl, C7— C8— Nl— C10 and 01— C7— C5— C6. Carbonyl groups 
in the two molecules are not coplanar with phenyl ring plane, atom OlA and O IB deviated from the least-squares plane of 
phenyl ring (C1A/C6A and C1B/C6B) 0.238A and 0. 139 A, respectively. 

Experimental 

The crude product is supplied by Zhejiang Apeloa Pharmaceutical Co., LTD. It was recrystallized from 1-propanol solution, 
giving colorless crystals of (1) suitable for X-ray diffraction. 

Refinement 

The residual electron density to indicate the presence of a possible H atom on the atoms Nl A and NIB, showing that a proton 
transfer from HBr to amino group of bupropion molecule. These H atoms were placed in calculated positions with N — H 
= 0.90A and refined as riding with C/i S0 (H) = 1.2C/ e q(N). All other H atoms were placed in calculated positions with C — H 
= 0.93-0.99A and included in the refinement in riding model, with (7i S0 (H) = \.2U e n or 1.5£/ eq (carrier atom). Temperature 
factor of atom 021, C21, C22 and C23 from solvent molecule were restrained with effective standard deviations so that 
their If- 1 components approximate to isotropic behavior; however the corresponding isotropic U is free to vary. 
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Figures 



Fig. 1. Molecular structure of the title compound (1) showing atom-labelling scheme and dis- 
placement ellipsoids at 40% probability level. H atoms are shown as small circles of arbitrary 
radii. 



iV-[1-(3-Chlorophenyl)-1-oxopropan-2-yl]-ferf-butanaminium bromide propanol hemisolvate 



Crystal data 

C 1 3 H 19 ClNO + Br0.5C 3 H 8 O 

M,- = 350.70 

Triclinic, PI 

Hall symbol: P 1 

a = 7.8614 (4) A 

6 = 9.4100 (6) A 

c= 11.8477 (7) A 

a = 85.783 (2)° 

(3 = 78.159 (2)° 

y = 89.450 (2)° 

V= 855.46 (9) A 3 



Z = 2 

F(000) = 362 

D % = 1.361 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 5965 reflections 

6 = 3.4-27.4° 

|i = 2.56 mm 1 
7=296K 
Chunk, colorless 
0.46 x 0.28 x 0.14 mm 



Data collection 

Rigaku R-AXIS RAPID 
diffractometer 

Radiation source: rolling anode 
graphite 

Detector resolution: 10.00 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 

r min = 0.361, 7 max = 0.647 

8456 measured reflections 



6355 independent reflections 
4179 reflections with / > 2a(7) 

«jnt = 0.031 

©max — 27.5 , 9 mjn — 3.4 

A = -10-»8 
jfc = -12-»12 
/ = 15— *15 



Refinement 

Refinement on F 
Least-squares matrix: full 

R[F 2 > 2o{F 2 )] = 0.043 

wR(F 2 ) = 0.138 
S= 1.00 



Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = 1/[0 2 CF O 2 ) + (0.0295P) 2 + 2.750P] 
where P = (F 0 2 + 2F c 2 )/3 
(A/ 0 ) max = 0.002 

Ap m ax = 0.74 e A~ 3 
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6355 reflections 
354 parameters 
77 restraints 

Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 



Ap mi „ = -0.97eA 3 
Extinction correction: SHELXL, 
Fc*=kFc[l+0.001xFcV/sin(29)]" 1/4 
Extinction coefficient: 0.038 (2) 

Absolute structure: Flack (1983), 2490 Friedel pairs 

Flack parameter: 0.34 (3) 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


^iso*^eq 


BrlA 


0.2817(5) 


0.0940 (4) 


0.4424 (3) 


0.0574 (4) 


BrlB 


0.8907 (5) 


0.3667 (4) 


0.2779 (3) 


0.0577 (4) 


C11A 


0.5787 (10) 


1.0426 (6) 


-0.1054 (6) 


0.096 (2) 


cub 


0.5901 (10) 


0.4189 (6) 


0.8270 (6) 


0.099 (2) 


N1A 


0.2948 (10) 


0.4307 (9) 


0.3266 (6) 


0.044 (3) 


H1A1 


0.2916 


0.3381 


0.3520 


0.053* 


H1A2 


0.1945 


0.4498 


0.3032 


0.053* 


OlA 


0.2393 (18) 


0.6111 (14) 


0.1487 (11) 


0.073 (4) 


C5B 


0.6396 (10) 


0.7943 (10) 


0.6451 (12) 


0.049 (3) 


NIB 


0.8848 (10) 


1.0271 (9) 


0.3887 (6) 


0.041 (3) 


H1B1 


0.8891 


1.1197 


0.3632 


0.049* 


H1B2 


0.9870 


1.0066 


0.4091 


0.049* 


C7A 


0.398 (2) 


0.5823 (16) 


0.1472 (13) 


0.055 (4) 


C8A 


0.4388 (13) 


0.4504 (9) 


0.2238 (8) 


0.045 (3) 


H8A 


0.5518 


0.4593 


0.2455 


0.054* 


OIB 


0.9229 (17) 


0.8444 (14) 


0.5699 (13) 


0.080 (4) 


C10B 


0.8749 (8) 


0.9430 (6) 


0.2890 (6) 


0.050 (4) 


C6B 


0.670 (2) 


0.6656 (11) 


0.7018(12) 


0.053 (4) 


H6B 


0.7841 


0.6344 


0.6958 


0.063* 


C13A 


0.4498 (12) 


0.4659 (13) 


0.4839 (11) 


0.062 (4) 


H13A 


0.5548 


0.4633 


0.4260 


0.092* 


H13B 


0.4246 


0.3723 


0.5214 


0.092* 


H13C 


0.4645 


0.5308 


0.5401 


0.092* 


CIA 


0.6250 (10) 


0.8758 (9) 


-0.0469 (12) 


0.064 (5) 


C10A 


0.2985 (8) 


0.5161 (6) 


0.4266 (6) 


0.051 (4) 


C8B 


0.7476 (14) 


1.0115 (9) 


0.4957 (8) 


0.049 (3) 
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C23 0.241 (12) 0.138(11) 0.104 

C21 0.218(10) 0.127(9) 0.100 

C22 0.234 (10) 0.133 (10) 0.097 

Geometric parameters (A, °) 

C11A— CIA 1.735 (11) 
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NIB— H1B2 0.9000 
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PC A P /I A TT/1 A 

CjA — C4A — H4A 


120.9 


pn pn ttii » 
CZZ — CZ 1 — HZ 1 A 


111.0 


P1PlD PI ID UH A 

C 1 UB — C 1 1 B — hi 1 1 A 


1 nn £ 


p\i 1 pi 1 1 n 1 d 
(JZ 1 — CZ 1 — hlZ 1 B 


1 1 1 A 
1 1 1.0 


P1PiD PI ID III ID 

C 1 UB — C 1 1 B — hi 1 1 B 


1 aa £ 


p 1 1 pi| TJ') 1 D 

CZZ — CZ 1 — hlZ 1 B 


1 1 1 A 
1 1 1.0 


TT 1 1 A PI ID III 1 n 

hll 1A — CI IB — hll IB 


1 nn £ 


I n 1 a pi] TJT1D 

hlZ 1 A — CZ 1 — hlZ IB 


1 An a 

loy.o 


P1PiD PI ID I I 1 IT 

C 1 UB — C 1 1 B — hi 11C 


1 An £ 


pi| pii poi 

CZ 1 — CZZ — CZ3 


1 An A /1 1\ 

loy.o (ii) 


ui i a T1 1R T41 1P 

nil i\ v 1 1 r> — 1 1 1 1 v. 


10.Q S 

1U7.J 


V^Z, 1 v^Z,Z, 1 1 _ _ rA 




HUB — CUB — H11C 


109.5 


C23 — C22 — H22A 


109.9 


C6A — C5A — C4A 


121.5 (11) 


C21 — C22 — H22B 


109.9 


C6A — C5A — C7A 


114.1 (10) 


C23 — C22 — H22B 


109.9 


C4A — C5A — C7A 


124.4 (10) 


H22A — C22 — H22B 


108.3 


C10A — C11A — H11D 


109.5 






P1PiA \T1 A POA Pfl A 

C1UA — JN 1A — CoA — CvA 


lo3.y (1U) 


( \ 1 A p-7 A PC A P/i A 

<J1A — C /A — CjA — CoA 


I 1 P">\ 

II (2) 


P1AA Ml A POA P*7 A 

C1UA — JN 1A — CoA — C /A 


Ol 1 PI 1\ 

-o3.3 (1Z) 


PO A P*7 A PC A p /: A 

CoA — C / A — CjA — CoA 


1 "7 Pi T Pi 1\ 
_ 1 /U.Z (13) 


f~\ 1 A P*7 A PO A Ml A 

<J1A — C / A — CoA — JN 1A 


in 1 pi 

-3U.1 (1 /) 


A] A p-7 A PCA P/| A 

<J1A — C / A — CjA — C4A 


1 CC\ A PI C\ 

— ioy.4 (io) 


PC A P*7 A PO A M1 A 

CjA — C / A — CoA — JN 1 A 


1 C 1 1 PI 1 \ 

1 J 1 .Z (1Z) 


PO A p-7 A PC A p A A 

CoA — C / A — CjA — C4A 


9(2) 


f~\'\ A P"7 A P Q A POA 

<J1A — C / A — CoA — CVA 


Q/i 1 / 1 (i\ 
o4.1 (lo) 


( • 1 T) pen pnn aid 

C4B — CjB — C Id — U1B 


1 "70 1 /1 £\ 

1 /Z.l (lo) 


PC A P*7 A PO A PO A 

CjA — C / A — CoA — CVA 


Pi/1 £ PI A\ 

-y4.o (14) 


pi/rn PCD P*7D Pi 1 D 

CoB — CjB — C / B — <J 1 B 


OP(\ 

-8(2) 


ro T > M1D P 1 PiD PHD 

CoB — JN 1 B — C 1 UB — C 1 3B 


71 0 /" 1 1 \ 

/ 1 .Z (11) 


( • | T » PCD P "7 O POD 

C4B — CjB — C id — CoB 


-8(2) 


POD M1D P1 PiD P 1 1 D 

CoB — JN 1 B — C 1 UB — C 1 1 B 


en n pi t\ 
-JU.y (13) 


pi/rn PCD P*7D POD 

CoB — CjB — C id — CoB 


1 *71 n pi i\ 
1 /i.y (13) 


PQD MID ( ' 1 t\Y> ( ' 1 ~) O 

CoB — JN 1 B — C 1 UB — C 1 ZB 


1 "70 Q (\ fW 

—i /z.y (iu) 


Ml D PUT) PTD Pi 1 D 

JN 1 B — CoB — C Id — U 1 B 


11 Q /1Q\ 

3 i.y (iy) 


( • ,| T) PCD P/CD P1D 

C4B — CjB — CoB — C 1 B 


3(2) 


POD POD P*7D p. | D 

CyB — CoB — C / B — <J 1 B 


(\A O PI 0\ 

— y4.z (lo) 


P*7D PCD P£D P1D 

C / B — CjB — CoB — C 1 B 


-1 /o.y (lo) 


M1D POD P7D PCD 

JN IB — CoB — C Id — CjB 


1 AQ Pi P11\ 

-14o.U (13) 


POA M1A p 1 pi A PI1 A 

CoA — JN 1A — C1UA — CI 1A 


CI /I PI 1\ 

jZ.4 (1Z) 


POD POD P*7D PCD 

CyB — CoB — C Id — CjB 


oc n pi i\ 
OJ.y (1 /) 


POA M 1A P1PiA PITA 

CoA — JN 1 A — C 1 U A — C 1 Z A 


1 *7Pi /I ( 1 Pi\ 

1 /U.4 (1U) 


PCD P/CD PID PID 

CjB — CoB — C 1 B — CZB 


& pj \ 

-6(3) 


POA M 1A P1PiA pn A 

CoA — JN 1A — C1UA — C13A 


A PI 1\ 
—00.4 (11) 


PCD P£D P1D PI 1 D 

CjB — CoB — C 1 B — CI IB 


1 "7£ 1 PI T\ 

1 /0.3 (1Z) 


P1PiD M1D POD P7D 

C1UB — JN IB — CoB — C Id 


OI 1 PI 1\ 

51. 1 (13) 


PID PID P1D P/CD 

C3B — CZB — C 1 B — CoB 


6(3) 


P 1 PiD M 1 D POD POD 

C1UB — JN IB — CoB — CyB 


1 C5 A PI 1 \ 

-1 D3.4 (11) 


PID PID P1D PI 1 O 

C3B — CZB — C 1 B — CI IB 


1 nc c pi t\ 
— 1 /O.J (1Z) 


PI A pi A P/C A PC A 

CZA — C 1 A — CoA — CjA 


-3 P2 \ 

-3(3) 


p /; a pi a PI A PI A 

CoA — CIA — CZA — C3A 


T P3\ 

3(3) 


pi 1A P 1 A P£ A PCA 

C11A — CIA — CoA — CjA 


nc /i pi i\ 
— 1 /J.4 (1Z) 


P11A P1A p ~> A pi A 

CI 1 A — C 1 A — CZA — C3 A 


1 /O.U (14) 


P/-n PCD P/1D PID 

CoB — CjB — C4B — C3B 


0(2) 


P1D piD PID P/1D 

C1B — CZB — C3B — C4B 


1 /">\ 

-3(2) 


C7B — C5B — C4B — C3B 


179.8(15) 


C5B — C4B — C3B — C2B 


0(2) 


C 1 A— C6 A— C5 A— C4 A 


2(2) 


C5A — C4A — C3A — C2A 


3(3) 


C 1 A— C6 A— C5 A— C7 A 


-178.1 (15) 


C 1 A— C2A— C3A— C4A 


-3(3) 


C3A— C4A— C5A— C6A 


-2(2) 


021— C21— C22— C23 


-140.0(16) 


C3A — C4A — C5A — C7A 


178.3 (16) 
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Hydrogen-bond geometry (A, °) 



D—H-A 


D — H 


n-A 


D-A 


D — H 


N1A — H1A1— BrlA 


0.90 


2.46 


3.353 (9) 


174. 


N1A — H1A2— BrlB' 


0.90 


2.60 


3.410 (9) 


150. 


NIB— HlBl-BrlB" 


0.90 


2.46 


3.362 (9) 


175. 


NIB— HlB2-BrlA"' 


0.90 


2.58 


3.383 (9) 


149. 


021— H21- -BrlA 


0.82 


2.73 


3.487 (10) 


153. 



Symmetry codes: (i) x-\,y,z; (ii)x,j>+l,z; (iii) x+ l,y+l, z. 
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